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Unit of Perinatal Mediane -The Free University of Berlin Department of Obstetrics and Gynecology, Berlin-Neukölln In addition to other clinical questions of twin pregnancies and twin deliveries, a number of 'authors have dealt with the influence of the time interval in twin births upon the fate of the second twin [1-10 and 12-14] . Most authors concluded that a very brief interval is unfavorable for the second twin. From this a favorable "time zone" has been promoted during which the risk of the second twin is said to be at a minimum [l, 5,13] . Only after exceeding this time zone, which has been given variously äs between 10 minutes [5, 13] and 60 minutes [1] is an increased risk for the second twin assumed.
l Our points of view
A closer review of the criteria which have led to these Statements suggests further and more detailed analysis:
1. The principal criterion has usually been the mortality of the second twin in comparison to that of the first twin. Indications for morbidity by assessing the Status of the infant immediately post partum with the clinical and the acidity scores are of far greater relevance. 2. The various methods of delivery usually have not been taken into account. Thus it is easily seen that second twins delivered at shorter intervals because of a Caesarean section appear to have a higher mortality if the section was done for a fetal indication.
Curriculum vitae
Woifg. MÜLLER-HOLVE, 3. The twins have usually not been separated into various weight classes. For a very low birth weight, high-risk second twin, this may result in a shorter time interval because of the lesser resistance in the birth canal. 4. Lastly, the positional anomalies found more frequently in second twins [6, 9] lead to an increased risk for the second twin. During the observation period, the clinical management following the birth of the first twin was uniform: because there was usually no evaluable cardiotocogram of the second twin available, the heart beats of the second twin were monitored with an ultrasound puls detector. If there were suspicious patterns of cardiac frequency (persistent bradycardia or severe decelerations), the second amniotic membrane, if intact, was ruptured. In those cases in which the head did not rapidly descend into the pelvis, a vacuum extraction was performed. If the head did descend quickly, we aimed for a spontaneous delivery by augmenting contractions with oxytocin and by occasionally using KRISTELLER'S maneuver. If however the heart rate of the second twin was normal, we proceeded deliberately and ruptured the second mem-
Results
The clinical Status of the second twins did not differ significantly from that of the first twins. The point differences in the scores of the second and first twins (main score) and the absolute score points of the main scores of the second twins were correlated with the time intervals. Neither analysis showed significant differences, although in both there was a trend for lower values for the second twins.
The objective findings of the subsidiary score, which are timed with a stopwatch äs a complement of the clinical Status diagnosis, showed no correlation with the time interval.
In contrast there is a good correlation between the umbilical artery pHact. values of the second twins and the time interval (Fig. 1) . We found that a pH value of 7.15 was the value which separated best groups with a poorer against those with a better acid-base Status. When we separated the groups according to brief or long time intervals between the birth of the first and the second twin, we analyzed first whether the 5-minute interval was correlated with a significant difference. While there was a noticeable tendency for a decrease, the difference was not significant. However, at a 7-minute time interval the difference became significant (2p < 0.05). The Separation at the 10-minute interval resulted also in a significant difference (2p < 0.01). The influence of the time interval on the metabolic acidity of the second twin was analyzed at these pH values and time intervals. The pHqu40 values of the umbilical artery blood of the second twin at the pH limit of 7.15 and at the 7-and 10-minute intervals show significant differences (7-minute intervall: 2p <0.05,10-minute interval: 2p < 0.01).
From the consideration that any noxious influence which is common for both twins such äs an increased maternal metabolic acidity will change the pH values of both twins in the same direction, we examined whether the additional risk for acidosis of the second twin from the 'delivery interval could be analyzed statistically. Therefore we analyzed the -pHact. values in the umbilical. artery blood which were obtained by subtracting the values of the second twin from that of the first twin (Fig. 2) . The zero line was established äs a Separator between the two groups, i.e. if the pH value of the first twin was above that of the second twin, a group was formed which could be separated from a group in which the pH value of the second twin was higher than that of the first twin. In order to apply the 2 test the vertical Separation was established again at 7-and 10-minute time intervals. Any values which feil on the separating lines were counted toward the left and lower group*. This analysis yielded the following statistically signifi-* For to receive statistically most different groups, values on separating lines were counted once to lower (see Fig. 2 ) once to upper group (see Fig. 1 ).
cant result: Differences of the actual pH values at 7^minute Intervall: 2 = 3.84, p < 0.05. Differences of the pHqu 40 values ät the 10-minute intervall: 2 = 4.27, p < 0.05. Finally we also attempted to investigate the difference of the actual pH and the pHqi} 40 in the umbilical artery blood of the second fcyirin in relation to the time interval. This might haye indicated an increase of more acute hypoxic distürbances in second twins, because a high difference could be interpreted äs such an acute disturbance. However, there was no significant correlation.
Discussion
If the pH of the umbilical artery blood can be assumed to reflect fetal hypoxia* oür results would suggest that, for twin deliveries, the interval between the birth of both infants should be kept äs low äs possible. The results of the clinical scoring of the second twin, however, do not allow this conclusion. This appears to be in contradiction to the fact that there are correlations between the time interval and the mortality of twins [l, 5, 13] . This apparent discrepancy, in our opinion, can be explained by the fact that between the beginning of any hypoxia and its influence on the clinical Status there is always alagperiod. While in a term infant a relatively brief hypoxia is usually not accompanied by much risk of distress, the Situation with small and premature twins is considerably more critical. In these cases any increase in acidity or any acidosis with or without slight clinical depression must be judged much more seriously [5] . The metabolism of these infants cannot .overcome disturbances in the acid-base balance äs quickly äs that of mature infants who are clinically little impaired. From this point of view an evaluation of the acidity state of the second twin, which constitutes a rational parameter, is of particular importance. Clinically our results suggest that after the birth of the first twin one should not proceed with undue haste, but expeditiously, according to the clinical Situation (e.g. vertex, breech or transverse position of the second twin) in order to deliver the second twin without unnecessary delay.
Summary
In order to evaluate the influence of the time interval on the second twin in twin deliveries, we have used more precise criteria than have been used in the literature to date. In the period from July l, 1970 to December 31, 1974, 35 twin deliveries in our hospital were analyzed, in which both twins fulfdled the following criteria:
1. vertex presentation 2. vaginal deliveries 3. birth weight above 2000 g.
We analyzed various parameters in the clinical and acidity score of the second twin alone äs well äs in comparison to the first twin. The following points of view were considered:
1. The more sensitive aspect of morbidity was utilized by including the assessment of the state of the newborn rather than just mortality. 2. Since Caesarean sections in twins are often perfoimed for a fetal indication, short time intervals between the birth of both infants conelate intrinsically with a higher risk for the second twin. Therefore we considered only vaginal deliveries in order to exclude this intrinsic correlation. 3. By excluding infants below a birth weight of 2000 g, the influence of the low birth weight of the second twin was eliminated.
4. The frequently occurring positional anomalies of the second twin will deterioratethe conditions independent of the time interval. Therefore we have considered only births from vertex preseiitations. A comparison of the acidity state demonstrated that the actual pH values in the ümbilical artery blood of these second twins (Fig. 1 ) decrease statistically significantly with increasing time intervals. This is also true for metabolic acidity (pHqu40). The differences of the actual pH values (Fig. 2) and the pHqu40 values between the first and second twin decreases significantly also with an increasing time interval. Our results indicate that obstetricians, according to the clinical conditions, should accomplish the birth of the second twin äs soon äs possible after the birth of thefirsttwin. 
